This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



W'SPAGI BUNK (uw,, 



per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Durcuu 




y 6. y. i 



EATY (PCT) 



(51) International Patent Classification 5 : 
A61B 17/02, 17/12 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 93/09721 

27 May 1993 (27.05.93) 



(21) International Application Number: PCT/US92/06 J 86 

(22) International Filing Date: #• 24 July 1 992 (24.07.92) 



(30) Priority data: 
795,442 
896,703 



2 1 November 1 99 1 (2 1 * 1 1.91) 
10 June 1992(10.06.92) US 



(71) Applicant; KENSEY NASH CORPORATION [US/US]; 

Marsh Creek Corporate Center, 55 E. Uwchlan Avenue, 
Suite 204, Extoir, PA 19341 (US). 

(72) Inventors: KENSEY, Kenneth ; 8 Hickory Lane, Chester 

Springs, PA 19425 (US). NASH, John ; 145 Oak Street, 
Downingtown, PA 19335 (US). SPRIEGEL, Andrew, R. 
; 507 Cumberland Road, Havertown, PA 19083 (US). 
EVANS, Stephen ; 4526 Verpiank NW, Washington, DC 
20016 (US). 



<t (jL 7 * '/y-»r "7""" ) 



(74) Agent: FA1GUS, Martin, L; Caesar, Rivise, Bernstein, 
Cohen & Pokotilow, Ltd., 12th Floor, Seven Penn Cen- 
£^g>er, 1635 Market Street, Philadelphia, PA 19103-2212 

(81) Designated States: AU, BB, BG, BR, CA, FI, HU, JP, KP, 
KR, LK, MG, MW, NO, RO, RU, SD, UA, European 
patent (AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LU, 
MC, NL, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, ML, MR, SN, TD, TG). 



Published 

With international search report. 



fyi Of) /*?*»v. 



V 



(54) Title: APPARATUS AND METHODS FOR CLAMPING TISSUE AND REFLECTING THE SAME 

^ 33 



(57) Abstract 

A system and method of use for reflecting tissue located 
within the body of a: living being. The system comprises at 
least one clip (20), a clip introducer instrument (100), a posi- 
tioning member in the form of a tension cable assembly, and a 
clip removal instrument The introducer instrument (100) is ar- 
ranged for delivering the clip (20) through a small percutane- 
ous incision or puncture to the situs of the tissue. The clip (20) 
has a pair of jaws (30, 32) defining a mouth (40) therebetween 
and are moveable between an open and a closed position. The 
jaws (30, 32) are biaised to the closed position by a biaising 
member (34) which is actuatable via the same or another per- 
cutaneous incision or puncture so that at least a portion of the 
tissue is trapped within the clip's mouth (40) when it closes. 
The tension cable assembly comprises a flexible cable (36) 
having a distal end portion and a proximal portion, and is of 
sm all diameter arranged to be extended through any percu- 
taneous inwsion or puncture from outside thel>ody of r ttie be- 
ing so that the distal end portion is coupled to the clip (20), 
with the proximal portion of the cable outside of the body of 
the being. The proximal portion of the cable is arranged to be 
moved to cause the portion of tissue trapped within the mouth 
(40) of the clip (20) to be moved to a desired position. The clip 
removal instrument is arranged to release the clip (20) from 
the tissue and to remove it from the being's body, if desired. 
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CLAIMS 



the bod' 




What is claimed as the invention is: 

l\ A system for reflecting tissue located within 
i a being, said system comprising at least one clip 



means, an introducer instrument, and clip positioning means, 
said introducer instrument being of a small diameter arranged 
for delivering said clip means through a first small 
percutaneous incision or puncture in said being to the situs 
of said tissue and for releasing said clip means from said 
instrument, said clip means comprising a pair of jaws and 
biasing means, said jaws defining a mouth therebetween and- 
being moveable between a first orientation wherein said jaws- 
are disposed apart and a second orientation wherein said jaws 
are disposed closer together, said biasing means being 
coupled to said jaws and being actuatable to move said jaws 
from said first orientation to said second orientation so 
that at least a portion of said tissue is trapped within said, 
mouth of said clip means, said positioning means having a 
first portion and a second port ion ^nd being arranged to be- 
extended through a percutaneous in^sion or puncture in the - 
body of said being from outside t^e body of said being so 
that said first portion is coupledifto said clip means, with 
said second portion being located outside of the body of said 
being and arranged to be moved to. cause said portion of 
tissue trapped within the mouth of said clip means to be 
moved to a desired position within the body of said being. 



positioning means comprises a generally flexible, elongated 



means comprises, connecting means for connection to said clip 
means . 



means is arranged for releasable connection to said clip 
means. 




member, and wherein said first por tion of s aid p ositioning 




'The system of Claim 3 wherein said positioning 
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The system of- Claim 4 wherein said positioning 
means comprises hook means. 

The system of claim 3 wherein said positioning 
means additionally comprises substantially rigid, slidable 
sleeve means disposed on said flexible member. 

The system of Claim 6 wherein said positioning 
means is arranged for releasable connection to said clip 
means . 

/\. The system of Claim 7 wherein said positioning 
means comprises hook means. 

9>i The system of Claim 3 additionally comprising 
small diameter passageway means arranged to be located within 
a second percutaneous incision or puncture in the body of 
said being, said small diameter passageway means . being 
arranged for receipt of said positioning means therethrough. 

X*f. The system of Claim 9 wherein said passageway 
means comprises a piercing needle. 

^iTs. The system of Claim 1 additionally comprising 
fixing means y for fixing the position of said positioning 
means with respect to the body of said being. 

^2. The system of Claim 11 wherein said fixing 
means is/arranged to be releasably secured to said 
positioning means outside the body of said being and adjacent 
the percutaneous incision or puncture through which the 
positioning means extends. 

xT3 . The system of Claim 12 wherein said positioning 
means comprrses a generally flexible member to which said 
fixing means is arranged to be releasably secured, and 
wherein said first portion of said positioning means 
comprises connecting means for connection to said clip means. 

The system of Claim 13 wherein said connecting 

me ans is arranged for_ releasable connection to said clip 

means- <cy 

The system of Claim 14 wherein said connecting 
means comprises hook means. 
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The system of claim 13 wherein said elongated 
positioningNneans additionally comprises substantially rigid, 
slidable sleeve means disposed on said flexible member. 

W. The system of Claim 16 wherein said positioning 
is ^arranged for releasable connection to said clip 



means 
means - 



•3.^7 The system of Claim 17 wherein said positioning 

means comprises hook means. 

The system of Claim 1 additionally comprising 
release means arranged to be introduced into the interior of 
the body of said being via a percutaneous incision or 
puncture to - the situs of said clip means, for causing said 
clip means to release said first portion of said tissue from 
the mouth of said clip means. 

^b. The system of Claim 19 wherein said release 
means is arranged to retract said clip means through said 
incision or^uncture out of the body of said being. 

^21 A A method for reflecting tissue located within 
the body W a being by use of a clip means and positioning 
means, said clip means having a pair of jaws and biasing 
means, said jaws having portions defining a mouth 
therebetween and being moveable between a first orientation 
wherein said jaws are disposed apart and a second orientation 
wherein said jaws are disposed closer together, said biasing 
means being coupled to said jaws and being actuatable to move 
said jaws from said first orientation to said second 
orientation, j said method comprising providing an instrument 
having at least one of said clip means therein, inserting 
said instrument through a first percutaneous incision or 
puncture in the = body of said being to a location adjacent 
said tissue, expelling said clip means from said instrument 

and actuating., said biasing [....means, to j^ause^^a^^ jaws ,o*L.said 

clip means to move to said second orientation so that a 
portion of said tissue is trapped within said mouth of said 
clip means, extending said positioning means through a 
percutaneous incision or puncture in the body of said being 
so that a first portion of said positioning means is coupled 
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to said clip means and a second portion of said positioning 
means is located outside the body of said being, and 
manipulating said second portion of said positioning means 
from outside of the body of said being to effect the 
reflection of said tissue. 

^S^T The method of Claim 22 wherein plural clip 
means are inserted through said first percutaneous incision 
or puncture for securement to respective portions of said 
tissue. 

\2r. The method of Claim 21 wherein said elongated 
positioning means is extended through a second percutaneous 
incision or puncture in the body of said being. 

The method of Claim 2 2 wherein said elongated 
positioning means is extended through a second percutaneous 
incision or puncture in the body of said being. 

The method of Claim 21 additionally comprising 
fixing said positioning means to the body of said being 
adjacent the percutaneous, incision or puncture through which 
said positioning means extends. 

The method of Claim 25 wherein said positioning 
means is extended through a second percutaneous incision or 
puncture in the body of said being. 

The method of Claim 21 wherein said positioning 
means includes a flexible member and substantially rigid 
sleeve means located thereon, and wherein said method 
comprises manipulating said sleeve means to direct said first 
portion of said positioning means toward said clip means so 
that it may be coupled thereto. 

\>#, The method of Claim 27 additionally comprising 
fixing said positioning means to the body of said being 
adjacent the percutaneous incision or puncture through which 

..said-- positioning... mejans^^^^ _ 

. The method of 27 additionally comprising 
sliding said sleeve means away from the piercutaneous incision 
or puncture through which said positioning means extends. 
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NatT. The method of Claim 2 9 additionally comprising 
fixing said positioning means to the body of said being 
adjacent the percutaneous incision or puncture through which 
said positioning means extends. 

(3l\ A system for effecting the positioning of a 
first portlp4' of tissue located within the body of a being, 
said system comprising at least one clip, positioning means 
for said clip, and an introducer instrument,/ said introducer 
instrument being of a small diameter arranged for delivering 
said at least one clip through a small percutaneous incision 
or puncture in the body of said being to the situs of said 
first portion of tissue, said instrument being arranged to be 
operated to free said clip therefrom when said clip is within 
the body of said being, said clip comprising a pair of jaws 
and biasing means, said jaws having portions defining a mouth 
therebetween, said jaws being moveable between a first 
orientation wherein said portions of said jaws are disposed 
apart and a second orientation wherein said portions of said 
jaws are disposed closer together, said biasing means being 
coupled to said jaws and being actuatable, whereupon said 
jaws move from said first orientation to said second 
orientation so that a portion of said tissue is trapped 
within said mouth of said clip, said positioning means having 
a first portion and as second portion and being arranged to 
be extended through a percutaneous incision or puncture in 
the body of said being so that said first portion is located 
outside the body of said being and said second portion is 
coupled to said clip, said first portion of said positioning 
means being arranged to be moved to cause said portion of 
tissue trapped within said mouth of said clip to be moved to 
a desired position within the body of said being. 

Jlf. The system of Claim 31 wherein said instrument 
"includes means to effect the actuation of said biasing means. 

n33\ The system of Claim 31 wherein said biasing 
means comprises a spring. 
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Irv The system of Claim 31 wherein said biasing 
means is resettable to enable said jaws to move to said first 
orientation so that said first portion of said tissue is 
released from said mouth . 

is&C The system of Claim 32 wherein said biasing 
means is resettable to enable said jaws to move to said first 
orientation so that said first portion of said tissue is 
released from said mouth. 

J^f. The system of Claim 3 5 wherein said instrument 
includes means for resetting said biasing means. 

^T7^ The system of Claim 3 5 additionally comprising 
a tool arranged for insertion through a percutaneous incision 
or puncture in the body of said being for resetting said 
biasing means. 

The system of Claim 31 wherein said biasing 
means comprises a resilient member interposed between said 
jaws and biasing said portions of said jaws to said second 
orientatiori\^ 

3s\^ The system of Claim 3 8 wherein said biasing 
means additionally comprises cam means arranged to be engaged 
by cooperating means, said cooperating means being arranged 
to move along said cam means to a first point to reset said 
biasing means, whereupon said portions of said jaws assume 
said first orientation against the bias of said resilient 
member. 

■^4bv. The system of Claim 3 9 wherein said cooperating 
means is arranged to move relative to said cam means to a 
second point ywherein said biasing means is actuated. 

The system of Claim 3 2 wherein said biasing 
means comprises a resilient member interposed between said 
jaws for biasing said portions of said jaws to said second 
orientation. 
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Jj2^ The system of Claim 41 wherein said biasing 
means additionally comprises cam means arranged to be engaged 
by cooperating means, said cooperating means being arranged 
to move along said cam means to a first point to reset said 
biasing means, whereupon said portions of said jaws assume 
said first orientation against the bias of said resilient 
member.. r 

J&T. The system of Claim 4 2 wherein said cooperating 
means is arranged to move relative to said cam means to a 
second poinfcwherein said biasing means is actuated. 

The system of Claim 37 wherein said biasing 
means comprises a resilient member interposed between said 
jaws for biasing said portions of said jaws to. said second 
orientation. 

The system of Claim 44 wherein said biasing 
means additionally comprises cam means arranged to be engaged 
by cooperating means, said cooperating means being arranged 
.to move relative to said cam means to a first point thereon 
to reset said biasing means, whereupon said portions of said 
jaws assume said first orientation against the bias of said 

resilient member. 

The system of Claim 4 5 wherein said cooperating 
means is "arranged to move relative to said cam means to a 
second point wherein said biasing means is actuated. 

^n/. The system of Claim 4 6 wherein said cooperating 
means comprises cam means forming a part of said instrument. 

Xs\ The system of Claim 32 wherein said instrument 
comprises ahollow member for holding said clip therein. 

\d. The system of Claim 3 2 wherein said instrument 
comprises V^usher member for ejecting said clip therefrom. 

js£. The system of Claim 48 wherein said instrument 
comprises V^sher member for ejecting said clip therje from. 

%^ The system of Claim 3 2 wherein said instrument 
comprises a>air of swing jaws having means for actuating 
said biasing means. 
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The system of Claim 6 6 wherein each of said 
jaws includes a distal portion and a proximal portion, said 
mouth of said clip being formed by said distal portions of 
said jaws, said cam means being located adjacent said 
proximal portions of said jaws. 

>£a. The system of Claim 67 wherein said cam means 
comprise angularly extending free ends of said proximal 

portions of said jaws. 

The system of Claim 66 wherein said biasing 
means biases said proximal portions of said jaws away from 
each other, while biasing said distal portions of said jaws 
towards each other. 

The system of Claim 67 wherein said biasing 
means biased said proximal portions of said jaws away from 
each other, while biasing said distal portions of said jaws 
towards each other. 

/7l\ A method for dynamically clamping a first 
portion ©^tissue located within the body of a living being 
by use of a device, said device comprising a clip having a 
pair of jaws, biasing means, and positioning means, said jaws 
having portions defining a mouth therebetween, . said jaws 
being moveable between a first orientation wherein said 
portions of said jaws are disposed apart and a. second 
orientation wherein said portion's of said jaws are disposed 
closer together , said biasing means being coupled - to said 
jaws and being actuatable, whereupon when said biasing means 
is actuated said jaws move substantially instantaneously from 
said first orientation to said second orientation g said clip 
being of a sufficiently small size to pass through a small 
percutaneous incision or puncture in the body of said being, 
sa,id method comprising inserting said clip through said 
incision-- or puncture, locating^ s 

immediately adjacent said first portion of said tissue, 
actuating said biasing means to cause said jaws to im- 
mediately move to said second orientation so that a portion 
of said tissue is trapped within said mouth, said positioning 
means extending through a small percutaneous incision or 
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puncture in the body of said being and being coupled to said 
clip. 

The method of Claim 71 wherein said positioning 
means comprises tether means, said method comprising causing 
said tether means to extend from said clip through said small 
percutaneous incision or puncture to be readily accessible 
for drawing thereon to effect the movement of said first 
portion of <~ said the tissue. 

The method of Claim 71 additionally comprising 
inserting said clip through a small percutaneous incision or 
puncture to trap a second portion of internally located 
tissue in the mouth of said other clip, coupling the tether 
means of one of said clips to the other of said clips to form 
a pulley arrangement. 

7-4; The method of Claim 71 wherein said clip 
additionally comprises a web of material, said method 
additionally comprising manipulating said device so that said 
web of material covers a portion of tissue adjacent said 
first portion of said tissue. 

The method of Claim 74 additionally comprising 
inserting another clip through a small percutaneous incision 
or puncture to trap a second portion of internally located 
tissue in the mouth of said other clip, coupling the web of 
said one of said clips to the other of said clips to form a 
hammock for covering and holding tissue adjacent said first 
"and second^pbrtions of said tissue. 

/TS. The method of Claim 71 wherein said positioning 
means comprises a member which is arranged to be coupled to 
said clip, said member being extended through a percutaneous 
incision or puncture to provide a portion thereof outside of 
the body of said being, said method additionally comprising 
manipulating said jnember by s „? ic ^ outside portion to ef fect 
the positioning of said tissue. 

^Ms^ The method of Claim 76 wherein said member 
comprises an' elongated flexible element and wherein said 
method comprises drawing on said element in a proximal 
direction from outside of the body of said being. 
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8 . The method of Claim 77 wherein said 
percutaneous incision or puncture through which said 
positioning means extends is a different percutaneous 
incision or puncture than that through which said clip is 
inserted. 
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